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The Manufacture of Cheese froln 
Soft ... Curd and Hard ... Curd Milks1 
R . L. Hill" and A . C. MerrilP 
Little investigational work has been conducted on the effect of the hardness of 
curd of milk on the quality, quantity . and commercial value of cheese. 
In July 1930. a preliminary repod from the Utah Agricultural Experiment 
Station was made on these researches. This report indicated that for the man~ 
ufacture of cheese hard~curd milk was far superior to soft~curd milk. This research 
is a continuation of that project. 
Hard- and soft~curd milk used in the tests reported was obtained from Holstein 
cows. The fat content of each milk was practically the same. While the difference 
in curd hardness between the soft~ and hard~curd milk was not as great as might 
have been expected, still it does show the practical difference between these two 
types of milk for the manufacture of cheese. 
As original)y outlined. cheese was to have been manufactured from raw milk. 
Twin vats were used and conditions of manufacture were made as nearly identical 
as possible. The hard- and soft-curd milk used was obtained from different farm-
-ers in the vicinity of Logan. A number of Holstein herds were tested by means 
of the Hill test"; arrangements were made to obtain from each herd only that milk 
which was highest and lowest in the curd test. 
As the cheese started to ripen it was soon observed that because of a high 
iuitial contamination of the milk, "off" flavors were developing in the cheese. 
To overcome this difficulty. pasteurization of both the soft- and hard-curd 
milks was practised. Since pasteurization has some effect on the curd character 
of milk, it was decided to change to another source of milk where sanitary condi-
tions were more satisfactory and to continue making the cheese from raw milk. 
At the beginning of the experiment. conditions were as nearly identical RS 
could possibly be obtained; however. later an effort was made to modify the 
manufacture of the cheese from the soft-curd milk in such manner as to give the 
cheese a firmer curd and a better body. The use of a higher temperature and the 
addition of calcium chloride (CaCI2) were resorted to in an effort to make a better-
bodied cheese. 
Between November 25. 1930. and January 23, 1931. fifteen different batches of 
cheese were made from raw soft- and hard-curd milks. Table 1 indicates the 
results obtained from eleven of these batches of cheese. 
The differences between the two types of milk for cheese are not as great 
as was obtained in a previous experiment where greater extremes were used ; 
however. these differencs are significant. 
As to total yield, the hard-curd milk invariably gave a higher yield of cheese. 
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DATE 
1930 
Nov. 
25 
Dec. 
4 
Dec. 
6 
Dec. 
9 
Dec. 
18 
Dec. 
22 
D ec. 
24 
Dec. 
30 
Dec. 
31 
1931 
Jan. 
2 
Jan. 
3 
AVG. 
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TABLE 1. Results in Experiments in Cheese-making from Raw 
Soft- and Hard-cul-d Milk 
VAT YIE LD OF CHEESE 
PERCE TAGE 
HARD· I I PF:1l 100 
PER LB. 
OR CURD MILK CH EESE WHEY 
SOFT· TEST Lns. Fa t in Protein 
CURD Fat Protein Fat Moist'r Fat Prote in MILK Milk in Milk 
-- ---- ---
I-
Hard 79 3.7 t 27.0 41.0 0.4 1.29 10 .60 2.87 t 
Soft 27 
! 
3.3 t 28.0 40.0 0.6 2.28 8.13 2.47 t 
Hard 63 3.6 3.58 28.0 380 0.2 1.20 10.80 3.00 3.01 
Soft 24 3.1 3.08 31.0 350 0.5 1.08 802 2.55 2.61 
Hard 64 36 3.66 300 39.0 0.3 1.21 10.80 3.00 2.95 
Soft 26 3.1 3.05 305 36.0 0.4 1.08 8.33 2.68 2.73 
Hard 63 3.6 3.73 29.5 38.8 0.4 1.27 10.10 2.81 2.71 
Soft 27 2.8 2.21 28.5 41.0 0.2 1.0) 8.20 2.93 3.71 
Hard 71 3.6 3.62 27.0 41.0 0.3 1.27 10.40 289 288 
Soft 38 3.1 3.27 27.5 40.0 0.4 1.11 9.00 2.91 2.75 
Hard 68 3.7 3.77 27.0 39.5 0.4 1.27 10.60 2.87 281 
Soft 32 
I 
3.2 3.27 30.0 41.0 0.5 1.12 8.70 2.72 2.66 
Hard 78 3.7 3.79 29.0 38.0 t t 10.40 2.81 2.75 
Soft 45 3.2 3.21 27.0 42.0 t t 8.60 2.69 2.67 
Hard 60 3.6 3.77 26.5 38.4 0.3 1.14 10.00 2.78 265 
Soft 25 3.0 3.21 26.5 40.0 0.4- 1.10 6.21 2.07 1.93 
Hard 71 3.5 3.9.2 280 40.1 0.3 1.31 10.60 3.03 2.71 
Soft 28 2.9 3.21 27.0 39.0 0.5 1.30 7.90 2.72 2.46 
Hard 80 3.5 3.73 27.5 39.4 0.3 1.25 10.30 2.94 2.77 
Soft 27 3.1 3.23 28.0 39.0 0.4 1.26 8.20 2.65 2.54 
Hard 72 3.4 3.72 27.0 39.5 0.4 . 1.21 10.90 3.21 2.94 
Soft 31 3.0 3.29 29.0 38.5 0.4 1.14 8.80 2.94 2.68 
. -
--
39:3T a.a 
--
Hard 69 IITfs 3.73 27.8 1.24 10.47 2.89 2.80 Soft 30 3.08 3.10 I 28.4 39.2 4.3 1.25 8.18 2.60 2.64 
t Not determined. 
! 
I 
I 
I 
I 
On the average , the yield of cheese was 28 per cent hiqher in the hard~curd milk 
than for that in the soft~curd vat. 
Analyses show the fat content of the hard~curd milk to be 16.4 per cent higher 
than the fat content of the soft~curd milk. The yield of cheese per pound of fat 
on the average was 2.89 pounds in the hard~curd milk and 2.6 pounds in soft~ 
curd milk, or 11 .2 per cent higher in the hard~curd milk. In normal milk the yield 
of cheese per pound of protein should be higher in the low~test milk , due to the 
increased ratio of protein to fat as the fat content decreases. 
The percentage of total protein in the milk averaged 3.6 per cent for the 
hard~curd and 3.08 in the soft~curd milk, the former containing 16.9 per cent more 
protein than was contained in the soft~curd milk. The percentage difference in 
protein content and fat content between the two types of milk is almost identical. 
SCORE 
OY 
CHEESE 
880 
83.2 
89.0 
832 
88.4 
868 
850 
85.0 
89.3 
86.7 
87.9 
88.7 
88.4 
86.7 
86.9 
83.1 
89.6 
83.9 
90.5 
86.5 
90.0 
86.7 
--
885 
85.5 
DATE 
1931 
Jan. 
16 
Feb. 
13 
Feb. 
20 
Mar. 
. 13 
AVG. 
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The average yield of cheese per pound of protein in the milk was 2.8 for the 
hard-curd milk and 2.64 for the soft~curd. or an increase in yield of cheese per 
pound of protein in the milk of 6.06 per cent in favor of the hard~curd milk. 
The fat loss in the whey was higher in the soft~curd milk by 30.3 per cent, 
while the protein loss was practically the same with the two milks. It was neces~ 
sary. however. to allow the cheese to set much longer before cutting to avoid 
excessive loss of protein in the soft-curd milk. 
The cheese was scored at regular intervals. using a standard score card and 
scoring on the basis of flavor . body and texture. finish. and color. 
The soft-curd cheese was weak~bodied throughout and ripened much faster 
than did the hard~curd cheese. The average score for the hard~curd cheese WrtS 
88.5. while the soft~curd cheese scored only 85.5. To the average individual not 
familiar with the scoring of cheese. this difference would not appear to be signifi-
cant; however. from a standpoint of cheese quality it represents a most marked 
TABLE 2. Results in Experiments in Cheese-making from Pasteurized 
Soft- and Hard-curd Milk 
lCURD I il YIELD OF CHEESE PERCENTAGE CURD P ER 100 PER LB. 
TEST MILK CHEESE WHEY 
SCOR E 
OF I I LBS. 
F a t in I Protei n CHEESE 
F a t Protein Fat Mo ist'r Fat P ro te in M ILK Milk in Milk 
--
I 
Hard 73 3.6 3.72 27.0 39.5 t 1.24 10.6 ! 2.94 2.85 
Soft 22 3.0 3.29 29.0 38.5 t 1.13 I 7.7 2.56 2.19 I 
Hard 66 I 3.6 3.86 30.0 38.4 0.5 1.37 I 8.5 2.36 2.20 
Soft 
I 
19 
I 
3.2 3.15 28.0 40.0 0.6 1.55 I 7.5 2.34 2.38 
Hard 68 3.6 3.84 28.0 38.5 0.3 1.18 10.4 2.89 2.78 
Soft I 26 3.1 3.15 28.5 39.5 0.4 1.91 9.9 3.20 3.15 
I 
Hard 59 3.6 3.41 29.5 36.0 t 1.40 11.7 3.22 3.42 
Soft 22 3.1 3.00 28.0 39.0 t 1.30 I 9.6 3.10 3.20 
---
II 
Hard 67 3.6 3.77 28.6 38.1 0.4 
1.
28
1 
10.3 
l, 
2.86 I 2.74 
Soft 22 3.1 3.15 28.4 39.2 0.5 1.47 I 8.7 2.81 2.77 
I 
t Not determined. 
difference. 
Because of the high initial contamination of the milk used in these experiment3, 
the score of both the hard~ and soft~curd cheese was lower than it should have 
been. Pasteurization. therefore, was necessary in order to control the bacterial 
flora of the cheese. Table 2 records these results. 
Examination of Table 2 reveals the fact that on the whole the results are in 
agreement with results recorded in the preceding experiment. although the yield of 
cheese per pound fat in the milk is not quite as favorable in the case of the hard~ 
curd milk as in the non~pasteurized milk. The score is still consistenly higher in 
the hard~curd cheese. 
Since pasteurization affects the curd of the milk to a certain degree, it was 
thought advisable to obtain milk from a cleaner source and to run another series 
of experiments on raw milk. Table 3 records the results obtained in this last 
serjes. It wj]) be Doted that the bard...-curd milk averages but 52 grams of curd 
88.5 
81.9 
82.7 
82.7 
86.5 
81.2 
83.0 
80.0 
85.2 
81.5 
DATE 
1931 
Apr. 
3 
Apr. 
4 
Apr. 
7 
Apr. 
10 
Apr. 
16 
Apr. 
17 
AVG. 
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TABLE 3. Results in Experiments in Cheese-making from Raw 
Soft- and Hard-curd Milk . 
I YIELD OF C H E E E PERC E NTAGE 
CU RD CU RD I P ER LB. P ER 100 TES T 'fILK CH EESE WHEY 
---------
LBS. F a t in Prote in 
Fat P rotein Fat 10is t'r Fat I P ro tein MILK M ilk in Milk 
-- -
Hard 61 3.6 3.94 28.5 39.0 0.4 1.32 10.6 2.94 2.95 
Soft 29 3.0 3.48 30.5 39.2 0.5 1.15 9.3 3.10 2.67 
I 
Hard 62 3.7 3.55 32.0 37.2 t 1.38 112 3.02 3.16 
Soft 27 I 3.0 2.97 27.5 37.5 0.3 1.23 9.1 3.03 3.05 
Hard 47 I 3.6 3.84 29.0 38.4 0.2 1.73 9.6 268 2.50 
Soft 32 2.9 3.10 31.0 38.2 0.3 2.11 8.1 2.79 2.65 
Hard 48 3.7 3.76 30.0 38.0 0.3 1.38 9.0~ 2.46 2.42 
Soft 29 3.1 3.25 31.0 40.0 0.4 1.22 8.10 2.61 2.49 
Hard 50 3.7 4.36 31.0 38.2 0.2 2.22 9.30 2.51 2.14 
Soft 23 3.0 3.98 38.0 40.2 0.4 2.13 8.40 2.80 2.14 
Hard 45 ! 3.6 3.76 30.0 40.0 0.2 1.88 10.6 2.94 2.82 
Soft 27 3.0 3.21 36.0 40.0 0.4 1.91 9.30 3.7 2.90 
.. -
-- -
--- - - - - - - -
Hard 52 
I 
3.65 3.80 30.0 38.4 0.26 ~ 10.06 2.74 2.65 Soft 28 3.0 3.33 32.3 39.2 0.38 1.62 8.71 2.92 2.64 
t Not determined. 
hardness. This was not hard-curded enough to give as marked a difference ;JS 
was obtained in earlier experiments. 
The marked superiority in quality of the cheese made from the hard-curd milk 
is readily seen, the average score being 89.4 for the hard-curd cheese as against 
82.6 for the soft-curd cheese. In the manufacture of this cheese a special effort 
was made to make a superior cheese from the soft-curd milk. The procedure was 
adapted to the cheese and was not comparable to that used in the hard-curd vat, 
a~ the time for setting the curd was considerably longer in the soft-curd milk and 
it was necessary to maintain a higher temperature in order to make it "firm-up" 
as much as possible. 
The average curd test of the hard-curd milk was 52, while that of the soft-
curd milk was 28. It is surprising that a variation of only 24 grams in curd test 
would produce this difference in quality and yield of cheese. 
EFFECT OF CURD HARDNESS ON THE MANUFACTURING TECHNIC 
IN CHEESE 
The great difference between the two milks in the manufacture of cheese is 
shown by the following tabulation, which represents an average of all results: 
1. Average acidity 
Before adding starter 
Hard-4>.200/0 
Soft - 0.180/0 
After adding starter 
Hard-4>.230/0 
Soft - 0.20% 
, CORE 
OF 
C HEESE 
90.3 
83.2 
888 
85.3 
89.5 
81.2 
89.0 
82.2 
90.0 
84.0 
89.0 
80.0 
89.4 
82.7 
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2. Amount of starter used- 3 lbs. per 100 Ibs. milk 
3. Marshall rennet test 
Hard- 3.5 mm. 
Soft - 5.0 mm. 
4. Amount of rennet used- 4 oz. per 1000 lbs. milk 
5. Time set to time cut 
Hard- 35 minutes 
Soft - 1 hour 
6. Acidity after cutting 
Hard-O.15% 
Soft - 0.15% 
7. Time steam turned on to time turned off 
Hard- 33 minutes 
Soft - 30 minutes 
8. Temperature cooked 
Hard- 100 :) F. 
Soft - 103 ° F. 
9. Acidity at draining 
Hard- 0.19% 
Soft - 0.23% 
10. Time of draining to milling 
Hard- 2 hours and 30 minutes 
Soft - 1 hour and 33 minutes 
11. Time of setting to time of milling 
Hard- 4 hours and 50 minutes 
Soft - 4 hours and 30 minutes 
It will be noted that it took about twice as long for the soft~curd milk to form 
a curd firm enough to cut, as was required for the hard~curd milk. The Marshall 
rennet test is also indicative of this difference. Due to the extra time held before 
cutting, the acidity in the soft~curd milk was much higher at the time of draining. 
In order to better "firm~up " the curd, it was necessary to cook at a higher 
temperature than was done with the hard~curd milk. In the earlier experiment:, 
both milks were cooked at the same temperature, but later a higher temperature 
(6 ° to 8° F.) was used in the soft~curd milk, making an average of 103 ° F. for Hw 
soft~curd cheese; in most of the later work, however, the actual temperature was 
106° to 108 ° F. 
It was noted that in the pressing of the cheese, that made from soft~curd milk 
did not mat together well; in several instances the 5~pound loaf cheese broke if} 
two after pressing. 
In most cases the score was higher in the body and texture column, and th.e 
average for body and texture is much higher in the hard~curd milk. The average 
score for all of the hard~curd cheese was 88.1 against 83.9 for the soft~curd cheese. 
In many instances it was noted that soft~curd cheeseu developed "off" flavors. 
Some of the findings obtained at the end of the ripening process were: 
1. Soft~curd cheese had a. weak body and showed curd formation; it developed 
an acid and a mealy body with fermented or "fruity" flavor. Hard~curd cheese 
was slow in ripening and was almost "Hat" at first. 
2. Soft~curd cheese was especially unsatisfactory at the end of the four ;:b 
GAll cheese was scored by A. C. Merrill and assistants in the Dairy Department, Utah State A9r;* 
€ulturaJ ColJcSlc. 
TABLE 4. Score of Cheese Made from Unpasteurized Hard- and Soft-Curd Milk 
Date 
DATE OF SCORING 
Cheese CURD FLAVOR BOOY AND TEXTURE 
Was 
Made .2 / 24 1/ 6 1/9 2/12 4 / 11 Avg. 12/ 24 1/ 6 1/9 2/12 
1930 
Nov. Hard 38 38 37 37 32 36.4t 27 27 27 25 
25 Soft 33 33 33 34 § 33.2t 25 25 25 25 
Dec. Hard 36 36 36 36 35 35.8t 28 28 28 28 
4 Soft 34 34 33 34 35 34 24 24 24 24 
--_._ .. 
Dec. Hard 37 37 37 36 37 36.8 26 26 26 27 (i Soft ~7 37 36 35 36 36.2t 26 26 26 25 
--
Dec. Hard 34 34 33 35 32 33.6t 27 26 26 27 
9 Soft 34 34 33 33 32 33.2t 27 26 26 28 
Dec. Hard 38 37 35 32 35.5t 29 29 29 
18 Soft 36 35 34 32 34.2t 29 29 27 
Dec. Hard 37 36 36 34 35.7t 28 28 27 
22 Soft 37 37 35 33 35.5t 29 29 29 
Dec. Hard 35 35 36 35 35.2t 28 28 29 · 
24 Soft 35 35 36 33 34.7t 28 28 28 
Dec. Hard 34 34 35 34 34.2t 27 27 29 
30 Soft 34 34 33 34 33.8t 24 24 24 
Dec. Hard 35 37 36 35 35.8t 29 29 29 
31 Soft 35 35 34 34.7t 25 25 23 
1931 
Jan. Hard 38 38 36 35 36.7 29 29 29 
2 Soft 36 36 35 32 34.7t 27 27 27 
Jan. Hard 37 37 36 35 36.2t 29 29 29 
3 Soft 36 36 35 34 35.2t 27 27 27 
tIndicates "offtt or undesirable flavors in cheese when later scores were taken. 
* Indicates either weak body or mealy or pasty texture when later scores were taken. 
t Cheese had spoiled. 
4/ 11 
27 
§ 
29 
25 
28 
25 
26 
27 
28 
25 
26 
26 
28 
24 
28 
25 
28 
24 
28 
26 
28 
25 
Avg. 
26.6:j: 
25 :j: 
28.2 
24.2 
26.6:j: 
25.6:j: 
26.4:j: 
26.8:j: 
28.8 
27.5:j: 
27.2:j: 
28.2 
28.2 
27 :j: 
27.7 
24.3:j: 
28.8 
24.2:j: 
28.8 
26.8:j: 
28.8 
26.5 
AVERAGES: 
Hard-88.5 
Soft -85.5 
Finish 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
Color 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
TOTAL 
AVG. 
88.0 
83.2 
89.0 
83.2 
88.4 
86.8 
85 
85 
89.3 
86.7 
87.9 
88.7 
88.4 
86.7 
86.9 
83.1 
89.6 
83.9 
90.5 
86.5 
90.0 
86.7 
~ 
tp 
s 
ir 
S" 
z ~ 
IV 
W 
0\ 
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TABLE 5. Score of Cheese Made from Pasteurized Hard- and' Soft-Curd Milk 
Date 
Ch~ese 
Was 
Made 
1931 
Jan. 
16 
Feb. 
13 
Feb. 
20 
Mar. 
13 
CURD FLAvon 
4/11 I 5/5 5/24 6/ 7 
Hard 37 35 35 36 
Soft 36 33 32 30 
Hard 35 35 35 36 
Soft 35 34 33 33 
Hard 36 36 36 34 
Soft 36 34 32 34 
Hard 35 35 35 35 
Soft 34 32 32 32 
DA"i"E OF 
Avg. 
35.7 
32.7 
35.2 
33.7 
35.5 
34 
35 
32.5 
COR ING 
BODY AND TEXTURE 
4 / 11 5/5 5/24 
30 27 27 
27 24 24 
24 22 22 
24 24 24 
26 26 26 
23 22 22 
23 23 23 
23 23 22 
AVERAGE: 
Hard- 85.2 
Soft - 81.5 
6/ 7 
27 
22 
22 
24 
26 
22 
23 
22 
week. Hard~curd cheese showed no sign of deteriora tion. 
Finish Color 
Avg. 
27.8 15 10 
24.2 15 10 
22.5 15 10 
24 15 10 
26 15 10 
22.2 15 10 
23 15 10 
22.5 15 10 
3. Soft~curd cheese had the usual defects, along with a bitterness which 
seemed to appear with the breaking~down of the cheese. The body was extremely 
mealy and crumbly. 
4. Soft~curd cheese became "fruity", which seems to be associated with a 
fermented flavor. 
5. While this particular batch of soft~curd cheese was extremely mealy, ap-
parently it did not develop the usual undesirab le flavuL Curd formation was 
present throughout. 
TOTAL 
AVG. 
88.5 
81.9 
82.7 
82.7 
86.5 
81.2 
83.0 
80.0 
TABLE 6. Score of Cheese Made from Non-pa teurized Hard- and Soft-Curd Mi\k 
DATE OF SCO Rl G 
'Date 
Cheese CURD FLAVOR BODY A ' U TEXTURE 
Was 
Made 5 / 24 6/7 6/21 6/ 28 Avg. 5 / 24 6/ 7 6/ 21 6/ 28 
--
1931 
Apr. Hard 37 37 38 38 37.5 27 28 28 28 
3 Soft 37 36 34 33 35 24 24 23 22 
Apr. Hard 37 37 37 37 37 27 27 27 26 
4 Soft 37 36 35 34 35.5t 25 25 25 24 
Apr. Hard 38 38 37 37 37.5 27 27 27 27 
7 Soft 33 33 33 30 32.2t 25 25 23 23 
Apr. Hard 36 36 36 36 36 28 28 28 28 
10 Soft 34 34 33 32 33.2t 24 24 24 24 
\ 
Apr. Hard 37 37 37 37 37 28 28 28 28 
16 Soft 36 36 34 34 35 24 24 24 24 
Apr. Hard 38 38 36 36 37 27 27 27 27 
17 Soft 33 33 30 30 31.5 25 25 22 22 
t "Off" flavor when later scores were taken. AVERAGES: 
Hard-89.4 
Soft -82.7 
Finish Color TOTAL 
AVG. 
Avg. 
27.8 15 10 90.3 
23.2 15 10 83.2 
26.8 15 10 88.8 
24.8 15 10 85.3 
27 15 10 89.5 
24 15 10 81.2 
28 15 10 89.0 
24 15 10 82.2 
28 15 10 90.0 
24 15 10 84.0 
27 15 10 89.0 
23.5 15 10 80.0 
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6. This batch of soft~curd cheese developed a bitterness characteristic of that 
tested on October 12; it also seemed to develop rancidity. The body was extreme~ 
ly mealy and acid-cut. 
7. The hard-curd portion apparently was lacking in flavor, and the soft~curd 
cheese fermented rather qUickly. 
8. This particular soft~curd cheese held up somewhat better than did the other 
batches; although the cheese was extremely undesirable, it did not have the sicken~ 
ing fermented taste which characterized the other batches. 
The soft-curd cheese manufactured on April 4, 1931 , developed a "fruity" 
flavor ; that on April 7 had a most undesirable flavor ; that manufactured on April 9 
was "fruity" and "mealy" when ripened; and that manufactured on April '10 had 
both a "feed" and a "fruity" flavor. These same undesirable flavors did nut 
develop in the hard-curd cheese to the extent that they did in the soft-curd cheese. 
Apparently, the weak body of the soft-curd cheese was conducive to undesirable 
bacterial fermentations and undesirable enzymic action. In some instances th·:! 
quality of the hard-curd cheese was not as high as it would have been had the 
original milk been cleaner and freer from bacterial contamination. However, it 
was most always superior to the soft-curd cheese at a normal ripening period. Fer 
example , the hard-curd cheese made on D ecember 4 and 6, 1930, developed a 
"fruity" flavor; that made on December 9 developed both a bitter and "fruity ' 
flavor. These "off" flavors were later controlled by pasteurization of the milk 
and still later by the use of milk from a cleaner source. 
Table 7. Summary of cheese scores. 
Body and 
Flavor Texture I Finish Color Total Avg. 
I 
Hard 
Pasteurized 35.4 24.8 
Unpasteurized 36.1 27.7 
I 15 10 85.2 
15 10 88.8 
Total 36.0 27.1 15 10 88.1 
Soft 
Pasteurized 33.2 23.2 15 10 81.4 
Unpasteurized 34.2 25.3 15 10 84.5 
Total 34.0 24.9 15 10 83.9 
THE EFFECT OF CURD CHARACTER OF MILK ON WHEY LOSSES 
IN MAKING CHEESE 
Whey from soft-curd cheese vats was almost always higher in fat than that 
from hard-curd vats, the average fat loss for the soft~curd vats being 0.38 per cent 
fat in whey as against 0.26 per cent fat for the hard-curd vats. The protein loss 
was about the same for each vat, averaging 1.65 per cent protein in whey from 
hard-curd cheese and 1.62 per cent from soft- curd cheese. The original milk, 
however, always contained more protein when the milk was hard-curded. The 
average protein content was 3.8 per cent in hard-curd milk and 3.33 per cent in 
soft-curd milk. 
The soft-curd milk was given a longer coagulation period and a higher temper~ 
ature was used to avoid protein losses. 
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SUMMARY 
1. The hardness of the curd of milk, as determined by the Hill test, has a 
direct influence on the yield of cheese per hundred pounds of milk. The higher the 
curd test the greater the resultant yield. When milk was taken from the sam~ 
breed of cattle (Holstein), the average yield was 28 per cent higher, due to " 
comparatively small difference in the hardness of the curd. Where milks with 
greater extremes in curd~hardness are used, a greater difference in yield may be 
expected. 
2. The yield of cheese per pound of fat in milk was also higher in the 
hard~curd milk, even though it had almost invariably a higher fat content. 
3. The Marshall rennet test was consistently higher in the soft~curd milk, the 
average being 5 for the soft~curd milk and 3.5 for the hard~curd milk. 
4. The time required to cook the soft~curd milk is much greater than for the 
hard~curd milk. The average time for the soft~curd milk was one hour, while the 
hard~curd milk was firm enough to cut after 35 minutes. The average cookin'd 
temperature of the soft~curd vat was lO3 ° F., while the hard~curd vat was cooked 
at lOO ° F. 
5. Due to the length of time required to cook the soft~curd milk, the whey 
from this cheese had a much higher acidity at the time of draining. The average 
acidity of the whey from the soft~curd cheese was 0.23 per cent, while that of the 
whey from the hard~curd cheese was 0.19 per cent. 
6. The time required to mat the soft~curd cheese was greatly reduced. At · 
this stage most of the time lost in the previous stages of manufacture was overcome. 
On the average, 2 hours and 30 minutes was required for the matting of the hard~ 
curd cheese, while but 1 hour and 33 minutes was required for the soft~curd cheese 
to mat. The soft~curd cheese was soft and mushy and almost in a runny condition 
during the matting process. 
7. The loss of fat in the whey was much higher in the soft~curd milk than in 
the hard~curd. On the average, the losses were 30.3 per cent higher in the soft~ 
curd milk. 
8. The soft~curd cheese ripens several times faster than the hard~curd cheese 
and has a greater tendency to develop "off" flavors. 
9. The body and texture of the hard~curd cheese is much better than that 
of the soft~curd cheese, being unsatisfactory for market purposes since it is brittle 
and soft and has a tendency to break under the slightest strain. 
10. The flavor of the hard~curd cheese was superior, being more delicately 
flavored and pleasing to the taste. 
11. The keeping quality of the soft~curd cheese was especially poor. Spoilage 
often started within a month after its manufacture. 
12. The finish on the hard~curd cheese was firm and free from curd cuts, 
while curd cuts were common in the soft~curd cheese. 
